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The fetal patency and neonatal closure of the ductus arteriosus (DA) are regulated
with oxygen and prostaglandins. The proposed oxygen sensors of fetal and neonatal
DA include P450-endothelin and the Kv channel [1]. We hypothesized that the
ATP-sensitive potassium channel (KATP channel) is another oxygen sensor [2].
Fetal and neonatal DA was studied with Wistar rats; sulfonylurea drugs includ-
ing tolbutamide, chlorpropamide, gliclazide, glimepiride, and glibenclamide (KATP
channel inhibitors); diazoxide and pinacidil (KATP channel openers, KCOs); and
rapid whole-body freezing (Fig. 37.1).
Tolbutamide, chlorpropamide, and gliclazide easily passed across the placenta
and constricted fetal DA dose-dependently following orogastric administration to
near-term pregnant rats. The fetal DA constricted 30 % with clinical doses of
sulfonylurea drugs and closed completely with larger doses.
Glimepiride and glibenclamide passed across the placenta minimally and only
mildly constricted the fetal DA after maternal administration, but constricted and
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closed the fetal DA dose-dependently with direct fetal injection. Fetal DA closure
was associated with hydrops and fetal death.
Diazoxide and pinacidil delayed DA closure following neonatal injection imme-
diately postnatally and dilated the closing DA with injection at 60 min postnatally.
All tested sulfonylurea drugs constricted fetal DA dose-dependently and with
complete closure at large doses. KCOs dilated the neonatal DA. These results
indicate physiological regulation of fetal and neonatal DA with KATP channels.
This study has several clinical implications. Sulfonylurea-associated fetal death
was first reported 50 years ago. The mechanism of death remained unclear prior to
this study. Sulfonylureas may be useful for closing patent DA in premature
neonates.
Recently reported neonatal DA reopening associated with the use of diazoxide
for hyperinsulinemic hypoglycemia has been proved experimentally. DA-dilating
effect of KCO drugs may be useful as a bridge to surgery in neonatal DA-dependent
congenital heart diseases.
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Fig. 37.1 The fetal ductus arteriosus was studied in the near-term fetus or newborn rat following
rapid whole-body freezing, cutting on the freezing microtome, with a microscope and a microme-
ter. The control fetus shows a widely open ductus (a), and the fetus with glibenclamide (10 mg/kg;
10–100 times clinical dose injected at 1 h before) shows severely constricted ductus (b). AA aortic
arch, DA ductus arteriosus, LA left atrium, LPA left pulmonary artery, LSVC left superior vena
cava, RPA right pulmonary artery, T thymus
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